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(b) fcmcttLxmwmmmzmb-fzmmmb 

(c) ±M*7--y7 (b) jSft^MLT*«Wlr 

-ttB^xs/^ (b) «?iJ#Xli«^&ft#tti4S-^T- 

3 ] 1 lc|5«ro^&TfcoT, 

-LIE*? 1 y7* (c) li?lJ#Xli»^WiKS#14*W^T- 
*> 5 »T**HWMfcS V ^5 * 7 1 y 7°&^tf 2ffe, 

iJE^f}'^ (c) tt, ^iJWM^^Wi-S^^s/T 0 

±IE?-*!)$*f5Hfc^li|RB& 1 5 4 0 n mlbm 15 6 
[M**7] *>7-f >*»ttB4r£tr#7rr<'<* 

■C«)SH7BPJ»*fl«T»fc *) , 

[iiwioi m-#m9\zmm.<Di>>*<rA.X'»><?x. 

±12-1" > 7 -f >*/tm$S&te=-Ji' t^AK-^r^f 
#BS-C4> "3 x 

±lE^*£&"b;ft/fc*f?t£l±«KB& 1 5 4 0 n m7i)S 1 5 6 



(2) 1 -2 2 4 9 6 7 

2 ■ 

5 n mCO^ffli^ io-C^^^iX-SV^T" A c 

b] Mf (A) [db] ©im-e*ft:-t-5i#tc. -kte 

SB 1 ©*J#*Wb»OfiJ#Xtt«*©tt«Wtt L ( A ) 
[db] 14, aat5b«r36*i:l,T, 
L (A) = (g (A) +f U) ) /2 + aHb 

[II*«12] IIMi ltESo^fAffco 
10 T\ 

±fB8 2 <Bfija*fld»tt& {tic** L-C*KWlc|SUI5lcaE 

[H*«13] ' »*«7ICffi«©>>-X7 l -6.t?a!>o-C, 
-kfBJS 2 ©fWMMt»l±» R#*MI»©* 
A^&ffrJPg^Sfcfcro'ST^ftT v*?*—* t Kite's * 

[IS*«14] ii*«7tcE«O^T i AT-*>oT, 

20 fcfcwstfi^ftjg 

T^'<r-^DS^iJ»wiS*!!#14Ji 5 ^b^-iirP>H5V^.7 i 

[»*flis] tt^JS7trE«gw^7 i Ar"fcoT, 
±EIS 2 <73#J#f£{tS§li, fU»Xtt*^0>ttft*W439**I 

±E^l&U f ^2 03tf--i.»^l7-Sr«IWi-5^: 

[fi*^16] IS3RJ®7tcEttrov^7 i AT-fcoT> 
±E® 2 ©«»*fl:»tt % *4 <it>2 o»3t^$:g] t> 
ix.5fcAO'>4< i:fc2oo33t^'f ±E^* 

40 [|f*JSl7] »*JS7^E*<75i'^7 i A'-C*)or, 

[§S*J® 1 8 ] IB*® 1 7 irEttW^^^AT-fcc 

W+«#«Sr^*, JbE» 2 ©#iMWMkJBtt\ *J»Xli 
»*©«**W4*«pr*T?*>5Bi**J#*{b«i, -hEI£ 

[»*^ l 9 1 l 8 irEttw^^T-^T-fe-^ 

50 
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X, 

t\ 

-hIESB 2 <DJg^ 14, JtEft 7 7 * v f= *; if 5 
H-*-611HR«:JtEJB 1 ©SHW^iJIS^ai: 

-bE*l»«»#7 9 :/ Hi 4 5 i 5 KiEWWiWMl: 

T> 

-kEH 2 roffl^ (4, ±Eft 7 r ■< '< v K*J 5 
m-T S flMRS: ±E« 2 ©fm*fls»^« 

at, ±ES»tfcflMIUrtto-C±EfiJ»«»*J5'?y h 

\ctez> i. o ic±EBrawj»«tfls»«r«*i-s#afc 

±E* 2 ©sflMWMfcJBtt, *i&l«S2!©fi3te*-i, m 

[*ft«2 4] fM»0*ft«Htttt5*7 T'f 

-kE'>&< £ fc 2o©#BfcKttfefr5^fc»J5e5«5fc 

Eft! A> b & 5 3t 7 t -f '<> 3r«S xfc 7" Af*> o 
t\ 

±EKHft©KIB©#* (4, 
*©#5l ©*«#*«:»£» 

±E*7T-f-'<^^>«>tt»irttoT*t»«ffblRS!E«> 
^SiiSrfflffii-Sfc*^^ 2 ©*ij#^{fc3g£ Srdx.TVNS 
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■c, 

-tE&35 2 ©fiJ^ffcStt^iSEP.aroSfcT^Mtrs&lT 
ltt*JS2 7] W*«2 5(r|2«ro^7^r-fco 

±E#l£IH©*iJa©ifcJttttt0i g (a.) [db]Mf 

(A) [db] ©W-e«ftt5i:*K, 
±E#* 1 ©ffi#*fl*©«»XH«jfc©tt««H4L 

io u> [a b] is, iaotbt)at ut, 

L (A) = (g (A) +f (A.) ) /2 + aHb 
tfi*JS2 8] ft*^2 7irEtt«5^T-A-r > fco 

■c, 

±ejb 2 ©fuft«<b8ttttsic# Lxnw#)\zmMiz& 
it-r « lia^sr m LT v *r A„ 

[WM2 9] lt*3S2 5(rfE®K)^7AT*fco 
T, 

20 ^-e*>5H^J^{k«-efc9. 

±E*fS2©#MWMb#r*, mmxitm^^m^m- 
Br«-c*>«5ra3ij#<p{bBi:» _kE#iziHfc*iM-35pj» 

t77yht45J:5 fc±EW*JfU»«Mb» 5 

*a «k $r d x T V ^5 * 7 A „ 
[tt*«3 0] H*«2 9lcEfro^fA-C'foo 

±e RraE*n»<»fl:»tt, m 1 swi 2 ©*#•?■ t , mm 

30 ^7 7 77*-lelte^i:S:(ix.-CV^v'X7-A 0 
[W*jS3 1 ] *j»*fl;©;fc »©#*•?*> o-t\ 

(b) «ftfc»LT*K«jJc«UgjcaE{t*-5*J»*«»b 
*i5«fc5K, ±EaC4MBSl=W«$ixi&jtrattfi$r«g|S 

(c) ±^r-y7 (b) <D^, KSI^L-T^KWi' 
40 [000 1] 

[0 0 0 2] 

ifi¥, (WxliO. 2dB/k 

* 7 7 -r '< *e juss i + -s )tam 7" a & mm it * n 

50 3tJf*««>*effl!»s«*dFil«V^H:*ffl{k*ix-Ct^. 
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[0 0 0 3] t£3fcftb;ft,T^.53fcif*Ig&»4, tiis^ixS 

Srtfvtf:'*' (Afi) i-5#aiSr«*.-Ct^a. 
f4\ xA-f K-^7r^^*i<6S (ED FA) 14, 
3tJ8*SSSEfft UT«53:/Hf^^ K— r^r-Y^ (ED 
F) i:, ^i&JfcJb&ftfc&gSrfl-i-STtfV^afcSrEDF 
KWitt&1tib(Dilt>-7!kMb*tt*.X\i*&. 0. 9 8 
(imffS^lll. 4 8 /im^rOiKSSrW-rS^^'T'atS: 
fflV^rtKioT, Ml. 5 5 * mffirSr&trfUfeffi 

[0 0 0 4] — 3fc7T^»-<fc£tei£«fi£it*S 
itZtzitXDmmb Lt, j£g#§i|£m (WDM) asfc 
S„ WDM^Sjgffl^tvS^-r^twfcV^Titt, S&Sffi 

T&m&i'&m-tz r t jr ot o-t#p>axfc«*c0>3fcra 

ft fcixfcWDMfi ^-3fe^ s 3t7 r -< '<ej£8Sl-i£ffl £ ti 
So SlIiTIi, gttfcWDM(t-g-3fcas3te7 f -Tyi^ , 7'V 
* 1Hz J: oTfl 3 *l, #3t«*fc*<3 

V^T^x-^^S^^HSo t£oT, WDMSr^ffl-T 

[0005] wDM^afflsns^^Atr*;ii(gsss: 

Pg£*x£„ «SJ;U4\ EDFAfc*3^TI*, ififil. 5 5 

[000 6] #*«»©f«»©M«telc*H-5#i*i 
tt, *HWMfcifea«*n&JxTV*a. wixSrigi7I(Mia3 

fttt (OS) 2 (#1, -, #N) *»&B**Jxfcttft 
S V * * 4 |C*iV ^fcft # 

[0 0 0 7] 3££i£S86l4, &y r 4 *&Sk1& 7 

»1 0*rRttT*WlS*L-O*5. #*J»*fk»l Ott* 

7 -f yu# tc<fc o"C8jHft£2x#£o 
[0 0 0 8] 3fc<5i£g&6KJ: fyj^fjJxTtfcWDMff^- 
3fcl4, ^T^y^T^lM 2tc«toTaj£S^tioTffl 
*«5#«»K5H**ft, XSflHft (OR) 14 (#1 
-, #N) Kfltl&**t5. 

[0 0 0 9] H2&#R8-r5i:, |3 l ©v-^-r AJ^*JV> 
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TJt^yU^T'V'^ -9- 4 *»b*eiHK 6 l^i^tti c?2t<5 WD 
M{f -S-ft©*^. KyKOW s ^$ixTV^. 8S$iiif43fc^ 

(#1, -. #N) U t , ;u ) 

Sr#«UJ5ctt*ttf» — #^*yi-K>3teff -?§-<£> 

10 [0 0 10] 01Oi/^rA|:t5V^ *3tli*BS8^ 
WDMm-§-3t«>^F« 1 6ir:^T?lJ^roa£fi#tt£rWL 
T^S i: , *iJ#fflMXJ4*iJ#HII*S3teai?S 6 e>±tk\£ 

R) <D'7-**/i'WlMm&±ZXl,-£ 0o 

[ooii] mn^itmx^ *mwtnm 1 o 

20 ffo!?, flF»2 0-C'*$^xS*i^J4> f(J#«Mfc» 1 0t' 

f4, WDMm-S§-ft<£>3?*£ 1 6K*5V>T. *£flJ#W&gi|t 

K) 3fcfei£!S 6 *5 It S*lJ#*Ss{fca* $ *tT V 

[00 12] «-3t*#*S«g 8 b LTEDFA^fflV^HS 

-««fctt, 

LT**tipi-^XfoSo wiXfi*tL-C, #flJ#^{kS 1 0 

30 fij#^{k« l 0 oro3t7 yw;? y!T^«r*tr»^K 
ft5r tl4^BlteT-fcS 0 %~7 4 Asp b LTJ4, ^® 

y7^yu^«P^*pf>*b-C*5 9, rjxc>i4*saa<f^K-t- 

[0 0 13] M)Si-S^*aWi: Lt, 

^t*«s^ft 5 2 oJW±0)t7 yw;? Sr*a^^*3*T*JW 

40 P>nfcWDM(t^-*WfflrtttCSS VT*IJ#roj6S«Ft* 

[0 0 14] WfcWbifcOffctoWfcPttKo^Tra:* T 
lE^XSfc [1) Sr, 4fc, ***7-f/>^«)ia***>* 

fcov^Trt** [2] , [3) my- [4] *r#js**tfc 

C 1 ) N. S. Bergano et al. , "Wavelength divisio 
n multiplexing in long-haul transmission system 
s" , JOURNAL OF LIGHTWAVE TECHNOLOGY, VOL. 14, NO. 6, 
JUNE 1996, ppl229-1308 
50 [2) K. Oda et al., "128channel, 480km FSK-DD 
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transmission experiment using 0. 98 pumped erbi 
umdoped fibre amplifiers and a tunable gainequalis 
er " , ELECTRONICS LETTERS, 9th June 1994, Vol.30, 
No. 12, pp982-983 

[3] T. Naito et al. , "85-Gb/s WDM transmission 
experiment over 7931km using gain equalization to 
compensate for asymmetry in EDFA gain characteris 
tics " , First Optoelectronics and Communications 
Conference (OECC' 96) Technical Digest, July 1996, P 
Dl-2 

[4] T. Oguma et al. , "Optical gain equalizer 
for optical fiber amplifier" , 1996*£flr?-tSffiiHf 
3^ii{f VIM ^7- J B-1093(pp578) 
[0 0 15] 

[0016] ft£<z>ttKftH£4*B£Sti 

T^53t:7>f /p*&ffl^fc#Kt*SKbi£ , T?l4, Aft 
m*mt> *) , 3tii<©^to^J«roiSfti|#t4/!iS«ajx.tfia 4 \c 
^^n5J:5l:ff-i 8f$Jti5ttt^t.ff l 8' 

s«h* i * 7 ^ /u* < * a 

J4ft S N R * /Ufa fam>± C , fc5f:t* ^T*I4 
[0017] Z.<OZo **G©«ft«HfeJ*"r 

[0 0 18] La>U ft*©^JB(lft*fcS-CI4, «*fb 

ttSr+SNOWE-*-* £ i fcv* £ ^ 5 Pallia 5 &>o 
[0 0 19] iot, #3B0i<OBfi«JI4, -^fAttro 

[0020] #5gW<7)Hl::m©@iftJ4^T©fftW75>6iK 
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[002 1] 

%.&mm*&mznz> (xf y y <■) ) . « 

fcfcea&ttiWWiWMIS 3*1.5 {^yf (b) )'. 

5^*eas***3MflM»fls**t« (^f-v-f (c) ) „ 
io [0022] rcMiasi^ sfcft^at lth««i; 

(b) ©Iftic, Lr*K«jJw»bL*v^J 

J: 5J-*U#^fb-f5«t ?KLTV*3©-*\ 

[0023] ISKIt x.*ry-7 (b) 14, fiJ#XI4 
^y^Sr^tf. a*L<l4, ^fy^ (c) 14, fllffX 
20 ^y-y^fr^tf. £©»£\ #J*_J4, fUftgUStft'tfelij S 

[0024] ft, r.0>ttHKK*3^x, r^ij# (xfiffl 
ffe) a**ftfcS*UT3Mttfc*iHi!Hz*fl:+Sj £v*5© 

14, J&tt£:fiJ# (Xtt&Ufc) (flOx-lidBft 
S%) it. 8t«i£i£ft (XI4ja8E«fe) ©Jf?£^*±: Lfe 

9o 

[0 0 2 5] #^©SB2©{»MK:J:"5<!:, Jt^r^^ 

7-f >3fe*t*B»«r*tr. ^7 -f 

14. *ft^»LT*«l»ir*fb-t-5*J»Sr*ri-*. Si 

5o ffi2©#J##{b35i4, *ftic»L,-c**Wfc*fl:L 

[0 0 2 61 *BWro^3W{RiJffi(r«t5i, #*-f>7 
14, SttKWlcisitSfiJWwttlMWtSrttWWfcWflti- 

[0027] &mw<D%t4v>mm\z±Z)t. m&<n$i& 
{b»*««tt*iis. pr**j»*<b»«±, ^*3t7/^/< 

50 Z.Z>tlib<D'pt£< ti>2KD%:X'( yfi, '>/£<i:'b 
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2 oK>3t!S(^tt btLllvM^>i-5m^ffifi#ttSr^r 

[0028] *&w<Dms<DMmzxzt. mmrnito 

[002 9] 

iftm<7>mm<oBm) jar, ^m<om^. i>^&mo>t» 
-t.fi, 3ti^t^K2 2 t, K^mmw. 2 4 1, §£@2 2 

[0 0 3 0] 3t:7 7"l' 2 614, iJ^'r— K©S£ 

znit.mwi<nm&2 sz^tt. itmmmw.22^ s& 

5SEftW3tm^&W^-t-5«*W3taHf^2 (#1, 

#n) t. ztit 3 <oftm%-*:m&ftm£mvx$i& 

[003 1] ftgff 3£g 2 4 »4, 3t7T-f '^^V2 6 

1. -, #N) iSMeS/Cva. 

[00 32] H 6 tt#Eno)B 1 mmtem*7frf?u 9 

^3 0 ©&*{rl9:tt P>*t5}giSc©ft>f 8N§ 3 2t, *7 
7^'<3 0©&"£Kl^b;ft,3@3£#J#^'ftg3 4 i:, 
3t 7 r 4 '< 3 0 (Dm * l-ia b ti 5 "I^J#^t:^ = y 
V 3 6 irSrd^LTV^So 

[0033] «B8§ 3 2 f±-T > 7V >"M©7fciS*S3§ 

3 8 *r£/,t?V*3 0 Tttf t§3§3 8 t LTI40i|;ll4®i£-r 

7 7-<'<mm& (ED FA) *fiifflpIlgT-fc5. 
[0034] W^*IJ##{b^-= ^36 J4, *J»XJ±tR 

V>5„ *f&*mmit!8=L--y h 3 6 {4, S;£L<I4, w 
'^J##{t^4 OWffl^^r^lci-Sfcfefc, EF.U2 8 

[0035] r:tu H^J#^lt:S3 4(tm<o-^o 

2 OCDfttfj&gg 3 2<Dffl(Dyt7 7-<'<3 0 K 1 Oa» 

L (A) = (g ( A ) + f (A) 
@^*IJ#^{b§§3 4cDM*co&g^4;&sr0> < fc 5l.^f^ 
£;}^5<^, g U) RXfil (A) \cM-r2>*ti*:}i<o*$ 
Ag ( A. ) =g ( A ) -L (A) 



— v 1 ^ >:7':7-<A':5 r ^;vi4r;h,e>tf>*s 

[0 0 3 6] *Mro&51ffil:J:5i:, @s£fiJ#3Kb 
3§3 4f4, &fttr^L-c*H«)(c^(^t:-r^^j»^ 
itibtt* <fc 5 I^Km 2 8 U »TSfiJ«MMfc:=«- 

ntbtiz i. 5 (-Era 2 8 srfWMMw-s. 

10 [00 3 7] *»M©fl&©«a5l=J:*i:, BJBPMWPfl: 
3§3 4 14, EF.8 2 8 \ctett%mn<D$i%:¥f'&*W&mc 
U «I^flJ#^{t^= y h 3 6 14, EFfl 2 8 Xtt* 

■ fWk»iS»*tt*r*t«i-«. ffi. Era 2 8 ©*J#I4, * 

7 7 -< ^(Dm^^lbX^TtX t «t V. 

[0 0 3 8] m*.t£. &&li^T'ibfeit>Z>1nlzmmzj:o 

xm& £ tv^o &ytmmm 3 8 e d f a x& z 

m-g-t'ti, T*je*&iXfc#«tt«l»l 5 4 OnmM 
1 5 6 5 nmCO^ffltrioT^^iX^So 

20 [ 0 o 3 9 ] m 6 <Dmmi&mizj3\, @^*u#^ts 
3 4 tci 5*j#^c©mi-s®-rs^{b^iii: Rraef>j» 

^t3L= y h 3 6 05#U»O«*W4i:©— ScSr*ft»ci- 

[0040] 13 7 14, Era 2 8 ©*tJ#©Sfft#tt»^{t; 
SriftK-rs^ifecolir-foS,, EFbI 2 8 ©W#©jKS#tt 

onm&omm i-»l.t, g (.x) [db] if 
30 u> [db] i:©ra-e^'ft:-t--5i:fii^-rs„ zr-c, 
g (A) 14, SttftffloftftdM^&ftQfittftfloft 
»***/>i*S*S1«4**L-C*S9» f (A) 14, « 

[0041] g (A) irf (A) ©^14, H8i:f$jx 

g (A) - f (A) A (1) 

40 #L4v^^»3fi»±«l*U"r*>S. (1) *©J:$*«H± 

v ^fc v 1 ^ -e— ^ ic# t n 5 x h z „ 
[0042] miz#Mmikm 3 4 «a^©&ft#ti l 
(a) [db]i4, (2) ^^s-rs<t7^ian-r 

* 

) /2 + aA + b (2) 

ffiiAg (A) SVAf (A) {4&©.fc 7lC/£S„ 
% [0 0 4 3] 
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= (g U) -f u 

= (c/2-a ) X - 
Af (A) = f (a.) — L (A) 
= (f U) -g U 
= (- c/2 - a ) A 

o) sc&t* (4) =t<t . ^itmmtefe&^tt^xm: 
nmcmmmt a o , «ft:iR£©ff&tt4iMfc a 

5rt^A>5 0 fliSSCa 14, ?r«*J»«Mba=y h 3 6 

[0044] B 9Rtm i o ttWUK2©ttJltiM£©0!l 

&^t/7 7ffo5. |9flia = 0dB/nratfc 
0 x <*{fclS«EO**«MafeO«ft»4jE©«[i: AotS 4: ©W 

[0 0 4 5 ] 12 1 0-ejia = 0. 2dB/nmf 

*> 9 . «flS»fS©**M*tt©«*H* 0 4: 3EO« t ©IBt? 
^{kL#5<, i©i5lc, 4MUB£©ttJttttt*s%fttt 

fl*4 0**r»PJ1VMfc»=s' h 3 6©«fi£i?iff 4: LT 

S a =-S e J: 0 ft o r. ttrio 

T, #77"* 2 6©ifl|#WtlC77y MC 
<C5. 

[0 0 4 6] Ell 1© (A) l±"J»J^#{LS§4 0©fg 

1MMHB4 0{4, 3fclf4S3£4 2 4:, %JM4g«4 2©)fcA 
^jSr*iJKi-5fc«)©BrS3tr y , r*—9 4 4 4r«r3tf. 
pT**Ty^— ^4 4ti5«Sftt, ffiflWP4 6IC 

[0 0 4 7] — ttttfc, **(B»4 2|cfeV»TI4, ^© 

2©f«#©«ft«Htas*<bi-s. lot, mms-n-ics 

-^^Twr^^Ts'-7 L 4.-^4 4 ©««Srftfl»-f-S r 4: 
iot, 3tttNB5§4 2©Sfl»©«:BH(te«r«MM-*r. 4: 

[0 0 4 8] ^«r 5 'T^- ; 5'4 4i:Lt(J, 

tSrt^lS. 011© (A) Kjjx3;h,5m6}BJ£ 
T-f4, ^raE*Ts'?-*-^4 4*«*«Mi»4 2©A7J«UJ 
KSttkfl/ri^.S©-?* T-yr-^—9 4 4(Dm^XKl 
3fc*f*I8§4 2 ©$£#«$: (NF) tfJfMm «&{L) +5a» 
fcfcifi&VN, iix&SttSfcfcKtt:, Hi l © (B) 

C03ti^'ISfi4 2' *f+J»«JJw|a;|-fCnr*3pJ»<St<k»4 0 
%Ji0»4 2 / CitlTyf^ 
4 4©^M*«j{f £*t5©T% *J«*I»4 2©A*W< 



(7) 

) ) /2-ai-b 
b 
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(3) 



) ) /2-a l-b 

-b (4) 

[0049] hi 2 i*?ne¥ijft4MbB4 o©S2 nii^ 

4 0(4, i/H^i>i»K-^7r'f^ (EDF) 4 8 4:, 
E D F 4 8 (C^>7°7tS:W^i-Sfc*!)©WDM* 7"7 5 

10 0R.XM — ^F&'iJt'—Y (LD) 5 2±rSr£A,-t?V»5 1 , 
EDF©«l«ltr±HMBi-'<&(t^-***«l&*lX, 
"7°3te(4WDM;<7 ^7 50^UEDF4 8(C-e©^2 

5EDF4 8t«f*i«fiM6*h8i, flH*#f±l»«£ 

y u— * 5 4Srr©HStrii-DTtU^)$^S„ 

[0 0 5.0 J EDF 4 8T'£C5flJ^©&;ft!|tt?fet4, faj 

it— K 5 2 ©^ffij*ffij>s|iffi $ fi_ 5 r 4: iz X K> mt * * 
20 fjtt5„ 

[0 0 5 1] EDF 4 8 4: bTSi^KlrA 1 SrSsAPLfc 
EDF*ffi^5ritJ;-3t> HEBS 1 5 4 0 n m75M 1 

5 6 5 nmroWaotf i^KiWt', )Kft©flJ 

[0 0 5 2] Ull 3£r#B?W-5 4:, 131 2 tr^^tS «J 
aSPMWMlS»4 0©*J#©tt*»tt©*flS!8^S*fCV^ 
5„jSftl 54 8, 1 5 5 1, 1 5 5 4X1/1 5 5 7 11 
m04flf^HZ)WDM(| ^-^StIr] DA7V*!7 — (—3 
5dBra/ch) T\ ^yt>^^ilt^5EDF4 8 
30 (rA73Lfc4:#©W737t©^^i5' ^/^a5*$:tLTV^5o 
UEWitta*^!?— (dBm) T»*>9» #t«ll48eft (n 
m) T?fc2>„ 

[0 0 5 3] AX'^^tvS^^^ h/H4^>'7'7t©^l7 
— *«Jt«CW*#V^#fcS*J6Ur*iO, Ml. 547!? 
mi. 5 6 /im©«fig|c*JV>-CA©*J#M^3) s ^C-CV^ 

5. bp*>, 8ft**ft<fc*fc«oT*j»as«^-*-a*J# 

ffl&ffc'J, (G) ©Sft (A) lCJ:*«»ttft-C 

*>5 (dG/d A.<0) „ 

[0054] cx'TF&tizx^t Y/v\s.Tf.^-rytn'<y 
40 -*stt(ft«»/hSv^t*t»l£:L"C*5, 1W&1. 5 4 71/ 

Ml. 5 6 y m ©^1^*5 t^TjE©*J#ffl*4^^ 1ST ^ 
*J»©^g?S»f4jE-C*>S (dG/dA> 

0) . 

[o o 5 5] B-e^axs*^ h/n*, gtn&i . 54 

1 . 5 6// m©^^fc^T*U^fg^Sr^D$*^ 

(dG/d A = 0) „ 
50 [0 0 5 6] ffitKDX^? hvUfc, ASE (lfi(g$iX7t 
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5 0 ASE(D^^ [>/W:ii/Hf^(^t^)EDF 

[0 0 5 7] ^If?l]#^«4 0i:LT, vy/Nyx> 
^S3t7>f/^S(/AOTF (7 n-;*^-< -/^ - *7 

[0 0 5 8] H 1 4(ipI^3t^^^^CDa^CO&S i l#ti 

H3»J#*ft:»3 4ic±5«»«ft-eaBLfcWb 

[0 0 5 9] B15(0 (A) act ( B ) ^#Ra-T5<t, 
**X«X"r**J#Wfc»4 0 <S>?g 3 4 3Hfefl$tt*S 

ii-r^M*C0M5tW?:*^-t-5Sii^P 1 A^r^LTiJ 
0, » 2 P 2f± % a*i-3fi#0>«#«l«:*je 

•^Sgi^ttP 2 A£r^LTl^£ 0 «Jffi#rffiB P tt\ S$ 

(C l*ftXt/C 2*lifc5VM4-tOfiirnd»— Srff 

b p at5 pp£ 777 f r (onmmpf t yt¥ m 

[0 0 6 0] mi 5<D (a) ^*$ix«»3 3ltt?Kll6t? 
tt. A**tt. *KOPfc»oTJBi<z>fi#^P lx » 

HSf BP, pTSE 777 x-Hlte^ F R 2 

^pp 2&z.<D\m\cmm'tz> 0 
[0061] mi 5(d (b) tr*$n«!B4iittjgiB-e. 

A*#Mu StKOPtcjBoTSKOlBJt^P l, "I 

'^7 7^-lHlte^FR, *JSWtEBPXtm2 0)(B# 

^P 2&r<z>J«U:ii«^5o 
[0 0 6 2] Ell 6f±Hl 5^> (A) Xtf ( B ) 

pr**j»«{b»4 o ©**jfc»«^aort- &mtwi<o 

(X, Y, Z) fcfe^T, Zttli#I&OPfc¥fT"e*>5 
i: U Y*ftJiJBi<ofi*^p loaaiftP 1 A^¥fT"C 

[0063] 0 : mmmmBPCDc imtw,i<r>myt* 

P 1 <7>igi§«i P l A (Y«) i:^fti-ft 0 fJ-g-Hu Yfft 
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[0064] e : ffiJStfrSB p<dc i mtm 2<nm^ 

P 2<£>gi§$*P 2 A4:3ftS4-t-fio #^f*. 3li§^P2A 
a»fcC lttlciRj^oTlsME-f-5i:*«c*|Hl!9 iftSfiSr 

[00 6 5] 6 : §1 1 OiS3t^ P 1 <£>Si§«l P 1 A ( Y 
Ml) t»2©fiJt?P 20Si§WP 2 A<!:^/mc W 
^li, Ytt^bSifittP 2 A{^fp]^o-riH3tG-rS ^#i- 
10 SiaotttSftfejEi:"*-©. 

[006 6] Jtot, * = 0 + 6£*5 o Sfc, 777 
7 s — IsME^ FR(:J:oT4x.bii^777 ^ — mis A a 
X«i^&Y«lilc:f6j^oTia(K-t-Si:#lc&|p] 

[0 0 6 7] (SS, mi 6^*3l^T. »-§-PSt?**il5 

i#t»»tS*JB»SBP^fflA^*5»t5«3)ttttt©tt 

[006 8] «r**J»«ML*4 O0lSiftft&tf I^ttfttt 

20 #tt£^i*r 5 r sin(2<fr) sin(2 0) 

015(O (A) £ SI 3 %WV>M<D «fc 5 1- 7 

77f-0fi^FR^l^ 0 «r*««K«flsSi£S 
S-giCf^ **n*/2 (ntt«E») i^So *fc, M 
15<D (B) |r*$ix5*4 3llt»lS«)J:5^ 777 
ir-[Elte^F R^fflV^Tft <^ «:lt«ttfcaEflsS*5»^ 
e*=n7r/2 (nfi«EW i^So 

[0069] *^a»ic itttf, yt<nmyt#;mRx*ytm 

30 3— h/U ( J o n e s Vector) M 

. 2 X 2?rmX~m£tlZ>i?a— b V (Jon 

e s Ma t r i x) \C «fc 5 X% £tl% 0 

[0 0 7 0] 8l7tt, 0 1 5(7) (A) tr^^^X^^3 

LTl^o r^T*(i, 0 = tt/4, 5 = 0tU 777 

B) . *»^lttFSR■CJft»^tSJ^fc*^t«ftS^*LTV^ 

itftfi^O. 25W-0. 2 5-efc«jSSr^»^i: U 
T, 7 7 7^-©^ a iCiSoTSii^^W (»ttk) O 

[0 0 7 1 ] ^ = 7t/4 t Lfc^^^ll. - 6 < a < 7i 
/2-b<D®m (n/2<DVm) t\ Xtt, 0=- 7i / 
4 t L/clg^lL - 6>a>-7i/2-6 CD^ffl (ti 
/2<D©ffl) t7 7 77^IU^aS:S<t$nfl 3iB 
50 *OjftftWtt395fi5»S^-C<0*liS:jiai-Swi:*«-e 
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[0 0 7 2] *fc % rwBB«J-J: 9, 6=0.gp*>i§i® 
ttPlAXVP2ASrSV^5pff|:t-5i: s ffifb^S 
7 r 9 t*— EHEfl « oflF^-ttjEA & fr-Jjfz vt <rS 

19. 0<a<rc/2^0>a>-7c/2£ft9, 

77- EHEfi a ^fa/cft tc^-^:^ r 9^—11] 

^ F R©*«fc«*l:t5 r 5. :oritt, 

[Hi 50 (B) ^*Six5SB3lll6?gffi^*3V^Tt>ra« 

[0 0 7 3] wftirteigtC 7 7 77-0^ a SriCfr 

* <9 a = 0 t ftofc 4: # *B*as«J5K Xfe-f 
£Ktt-w/4<a<7c<4<kft£fc£> % 7777-H] 

«>?H»«^S:«*-r5r t^BrtBlci^S. 015<£> 

(b) i^snsjB4*it»iiicfcv^Tfcra*^a»* 
rt^st^ *<D9&\a±. 5 = 0 t-rtt«j:v\ hi 7 

<o±5*«rttS:Wi-Spr*W»«fb»4 0«t. ^T*o» 
[00 7 4] El 1 7 ic^SixSKMtSr^r-t-S WflJft* 

*g£FSR (7!J-^ h;H/>y) ^)l/2J:n 
'hS<KJ&*-5o FSRI4aifl*©jftfi«ptt^*3»t** 
ftHJH «:«■*-. 

[0075] H18I1 Ell 7{C*£;ft,S^5;7U:*3^ 

SR<0l/5fettffljRS»*i:U-caAyyi:«-eft)5 0 a 
rcotftjT-fi. :7r9^—I§Ite# a 

[0 0 7 6] 019 fi**Ktcaffl nrtB/j:*^^^ 
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h/u*=# 6 6 ttpr«3pJ»*{fciL=. v V 3 6 <Otft££« 
[0 0 7 7] 3fc^^^ h/U^er^ $ 6 6f±, %?7-<'<?« 

t*SS2^36tr— J*l;i5H*5fc»^ 7 
Ot, mi&t^m2^3fe^A^^^-Sr j etL^^ttl 
1~Z>titb<D7* Vf-iT?? (PD) 72&tf74££r 

10 [00 7 8] 7^h^^^^^7 2RXI7 A<D\&M^^> 

#fcr—-Mi. H2 0[£ff*7 8^£ftS«fc 5 ft. ft« 

[0 0 7 9] tfcoT, 7th7>f7^^7 Z<D\&M%^ 
20 [0 0 8 0}flili, «SLiaiS7 6<BUWfr^C (PI 

-ps) ^s^ti^ct 9 nt5:iiaot, rotti 

[008 1] EP*>. »«c7 8^*5^5*^17 — 4: «F«8 
[0 0 8 2] KDi 9 ^ *77-f^>2 6 1:1*3 ft 

30 ?yh left* J: 5 tepr«*J»*fb»4 0 SrMW-r* r <k 
»ffii^5r£jfi*TS5±5fcftS. 

[0 0 8 3] fSU 4fKJ¥9 - 1 5 9 5 2 6 -g-MHI^iX 
v\ 02 lJi#KMo*2Hlte?BffiS:*-*-^ r Dy^ia-C 
1 ^ft:ltH**J#«{b» 3 4 ^ttTV>Scr> i aifc 

lt, ~<Dnm&nx\±. **<©HS*j»*fb»3 4^ 
ffl^&ixrv^5o **«»*fb*3 4tt#f«»3 2rtjc 
40 K«t 6ixTw^5o 

[0084] m 6 com 1 *iS»tt-C?«:. H 3£ffl#*Mt» 
3 4I4 X EM 2 8(^4iX*tfe-CC9**«ffi«3 8^*IJ# 
<oftfi«Ftti:- ; E:^Kra2 8^*77^3 OcoS^^K 
fiimi*«WW^*l«Ur^5W^»LT. 02 ico 
*2Htt»*-Cfi. *HSfU#*ft»3 4tt. Stt*^ 
3 2 l^ittS 1 -&05feli^ 3 8 <n%m<o$L&*& 
tt4r*©**«S3 8tcasttSn«ei5SK (*^r-Y^ 
3 0(7)-Si5) w«ite^tt*1^t*«WWfc*«i-ixtf 

.tV^T% , %HS&*J»*fl2»3 4(DKSf^*fi^ft* 0 
50 [0 0 8 5] H2 2tt«-Era<0»3lBffifflJliSr*i-^ r t3 
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5S<5tt^ix6o ro^i&7f2fig(c:4 5<^ EM 2 8 1::$* 
X 9 r t so-e. ft fc TSEffllfcfifr 

[00 8 6] f*h iKWcffitT. B6<ojBl90mB£ 
0 2 l0ffi2 3£tfcfl$tt£B2 2^3^!^^ 

2 6(C^iix5^TOEra2 8ir«I«*J»«£ 
ftasy h 3 6dSR»t6jxtv^i Lfc*, S«§S«2 
4^»t>3fiV^KM2 8fcoi%THt. praEfUft^MtaLsy 
h3 6mttt)J:l\ }fcg{f=£B2 4(;::fc;V^T#;:7 

[0 0 8 7] 0 2 3tt*J8Wl:i5*a»^^^^S 

2 6 0ffi«t£f48l<Z>lSA8 2 t^2<Diffl^8 3 i: #S5 
«£ixTl^5o ffl^8 2&t*8 3 tt-ttt^ixBI 5 

tv5 j: 5 43eaH»»« 2 2 &tf#a«ss« 2 4 &$ a^t* 

[0088] $itoiSi8 2ft (svff^) 

2 2JrSa»Six5RaiW»«*8 4«r*rL-CV^« 0 * 
fc, #^**J#«flS^-s> h 3 614. S V«»*S»tS 

fc»osvft«*8 6fe*rL-c^5. #*r*fiJ»*Mfc^ 

[0 0 8 9] :oIl»lT*lt »*|Riei£Sr 

^Tffi(^i-^/i^^ x »ja8 2Xtf8 3BBlcttt>5 100 

2 2' Sr*LT*5 9. JBJS8 2li3t7r^^^^^2 
6' (Oft!l5g^M$ix5^^f^B2 4 / ^LTV^ 
60 *77^^>2 6 ; 14. *jX^en*7T^^3 
0. jfrMB«3 2awpTK*J»^ls»4 0Jc*tjES:i-«* 

77^3 0' . *«83 2' Xt^**J*MMfc»4 
0' £raii\> *77>f^>'2 6' 0»*W**Jfflt- 

[0 0 9 0] r<o^7gfgicj;5£:. svgffi8 6^ 

s»tfcs v«#iraoTHr*sj#«ft;S4 o<o»^sr* 

>/t7f^r,!:^-C^, *VM4, SVg(fi8 6^S 
i+fcS V«^a<JV^-C"r**IJft«Sft»4 0O3!tf$l£fT 

[0 0 9 1] SVft*f4*aift§6iB2 2A*&*a«KB 

2 4— s&ix5±«#ici[as*trfcj:v^u ytmmm 

12 2?5>P>*SffSB2 4^iJ|&ix5WDM«-g-*^)* 
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4V\ 

[0092] H240 (A) XV (B) &*J&%m%Ht 

v 3 6<DmiRTfm2^ffi.mm&^'fzfxiy?m 

X'tbZo 0 2 4<D (A) (C*S*L5*J63fKJBJ4. &\x. 

^wDM^y7 8 8t^j:i9ttm^ttx ttas*Lfc#« 

*#J#*P{fc»4 0OT««^tt«AtfH 1 9 fc*S*L5 
10 3fc*^ hA^e~ * 6 6*s»Jt bJx"CV^ 0 

[0 0 9 3] 1i£oT, S V$ft«8 6^*3t^T#bJxfc 

S§4 0O7^- hv<5/^»co^-^/^^S:?T9 r k& 

4 0OWt«rai*«JliKfti-5ri:fX?#S. Cl^O 

[0094] 024^) (B) S 

20 iiu*Ec7)4 *J^[H&g 7 6 14. 7* Y*f4*r9 9 7 2 
ATI 7 4©WM^i^0 3(li-a:/^J: 9 

8 6(4. :7 a- Yf'iT?* 7 2RZF7 4 (OmMt^&ft 
fcK<5vvrsv«#«rW£"*-5. *Lt, 8iiJW[H]&7 6 
^i*^**J»«{fc»4 0^7-f-K^2/^IW»*^ S 
V§(fl 8 6 <b*X*: S Vff -^tcS^V>T^>- 

[0095] 024^ (A) \Cijk£XlZ>mMJ&1&X~n, 
SVS«i8 6!»SV«^-Sr?f4"rSfc*teia*L4v^ 
30 7^ hx^^^^SrSU^Kir-rS^^SEtLT. B24 
<E> (B) \C7f.£tlZ>mifcBnXte, ^(D&ote^jrYy* 
>fr^ ^SOTDM^7 P 7 8 8^H-e*>So 
[00961025 f4 Pl«3pj#^t3.= yh36©»3 

*Wl^n^it^^ 0 sv$« 
7 6*«iic««raE«#*fb»4 oo«#xn»*«)*fttt 

ttSrffl#PL-cv*5. prSBffl;fMMfc*4 ooj(!SWtto« 
^14. #Jx.t4. S««t?#b*tfc*^^^ h/t^SMtT 
5:i«i5. ~<D^^flg(::<i:6<t. h/u 
40 ^-^^ 6 6^5pSI»Cft*<OT?. pTS*J»*^-y h 3 
6 (0«^Srffi^(C-r 5 f t J4*-C# So 
[0 0 9 7] 024^) (A) XJ4 (B) SitSSHfe 
»tt* m 2 5 I^Jtl5W«i:«l^^T*^ 
WSr**L-CfcfiV\ ^5«:i:iaot, ^J^l4, 
ii^l4IS2 4<0 (A) X(4 (B) \ZLiik£ihZ>mitiEMWi\Z 
•t9 7-f-hv<3/^«(»Srm\ S^TB#tC(40 2 5tC^ 

[0 0 9 8] 026 (4 pra5#J*WMt^= y h 3 6 (7?^ 4 
50 SfiW^tyD7^it + fe^o rrT*(4. pT*«# 
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^t^4 0ii, Jfe77-f^^ 2 6<D—$$t 
#5 2o(D3t?S^^3 l 9^x5fc^(0 2 0(D^:^>r ^9 
0 (#1&V#2) fc. ±IE2o<z>3tBirHJtP>ixav^ 
^SttSlBife^iSfi«FttSr# ? t-a2 0(0*7>r/w^ 9 2 

(# l&tf# 2) fc«r«it"C^«. 

[0 0 9 9] flffWfctt. *Myf9 0 (#1) 111 
X 2 3t^-< y^-Cfcf?. 3fe^^yf 90 (#2) f*2X 
I3t^>f s/^"C*>5o ^f9 0 (#1) 

- HSA^flWi-EE^tU *Myf9 0 (#1) 2 
oiDWA^ Yb%*4 0 (#2) <D2l<DXtl 

2) a«RI*&JX. *^!/f9 0 (#2) (Otti^-h 

[0100] tlT, SV£««U 6fc^T#feftfc 

(#l J Rtf#2) SrSMPU -t*Uc,fc!3 % 2ocO;)fcS&<o 
5 <o Wvtf #tfs»R $ jx 5 <fc 5 t- 4 o T ^ 5 o 
[0101] y LTIt ««*^a*S:ffl 

H2 6 [^£;Jx53t 7^/1^9 2 (#1SM 

2) o3»ifeo«fi«ftt<o0!l3&s*SixTv^o 

3t^>r/l-^9 2 (#l&t5#2) 0>5*>0>— **** n^r 
[0 10 2] H2 6^Six5**»«^J:oTt>, S 

[0 10 3] (A) Htf (B) ttnr8E*J»*flS 

[0 10 4] B2 8 CO (A) f*. 0 2 6©fg4|ll6jKffi 

<0*Ktelt«SnTV^5jR"C«p«-5*t&ixS. fin*>> 1 
XN3t^-fy^9 0 (#1)' iNXl*7>fyf 90 

(#2) 7 bnmz-yt? 4 &9 9 2 (#1, #N) 

[0 10 5] #:7>r/u* 9 2 (#1, — , #N) ttllv^ 
fc»*5»*©Rft#tt«:WLT^5. tto"C. 13 2 6 

[0106] Hl2 8<D (B) l:*Sft5H«»Stt, 13 

2 6<om4mmmmtnitLx, )t7^^9 2 <#i 

&tf#2) b%*4 0 (#2) i«2X2* 

90 (#3) ^:2o^7>f/^9 2 (#3& 

v#4) t*mm\^mrtx\,^&x®m>^rthftZ>o 
[0 10 7] roHll6»»^J:Si, ff7^^9 9 2 
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>f/^9 2 (#1AW#4) ^*^^-KSBK*ttfc#t 
t»<t. *7^^9 2 (#2Xtf#3) a*#*4r— K» 
ttSftfcttMi:* jt^/U* 9 2 (#2&tf#4) 

"C\ 0 2 8CO (A) IC^$ix^^5Hffi?Bflg{Cioft^(0 
[0108] H 2 9 tt*38BUc J: SJtiiff J*<om 

8«b, 4>tttT— AfcS<5v^T3t^r>f^^^^2 6<7>5pJ 
^ if l 0 0 ktfmftbtiX^Z. tfiitiZti 

tzmmmmzM-tzmmteftx^? v 100^ 

20 ^2 6' t^ct 0^1 CD*g^8 2— mbtlZo W>\<0 
*BJa8 2T*li > aie>iX-r#*:SV«^5*SfS3S«2 
4' S**ixfcSV«»ttKa«|»* 

[0 10 9] t£oT, $2(DW8 3-etftmsixfc*ij# 
«ft ** -? 9 sx h * -5 -fc 5 * 7 4 - v*mm*fr*I 

» 1 (Dfttm 8 2 a>b#^flj#^{b^~ yh3 6C 

lcS^T#W*fiJ#*?flS«4 0 4r*J®-T5cOT*fo^o 

30 [oiio] :©»l*li:J;ott, #*T**iJ#*fls 

h 3 6te*5V^T, *PT3KSpJ»*<b»4 0**fH*Ptt 

6 \zn^X(omnM®%7 yyV 4 n i: ^-C# ^ c 
[0111] H3 Ott*:*WI-±536iHI v-^^^co^ 
4Hlfe?K«iSr*i-^ay^H-e*>So 

>( 2. 6tr*5Jt5*J»«ft* s SS2©a8Ja8 3 
V^T^W^ttacO(i[a2 9 0|R3*ifi»«fc|PIC-e*>5 

>2 6' ^J:5itt«#pr**J»*ft^=2/h3 6^ig6 
40 ct5i-LTV^5o fiP^. S2©iB«8 3^6#^*J» 

-tco»JWff-8-S:*^I«*J#^b^^2y h3 6^g 

fiJ»*{b^-=!y F 3 etntts vS««8 / 6 / "^K*te>ix 

[0 112] «oT, SVS«8 6' ^SWfdfflWf 

^ira-5^r#^r*ffl»*{t«4 o wwfs^i 

50 [0113] ft micOig^8 2iCOV^Tt>^2^75$g^ 
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8 3 <t|BJi:.fc5l-fl!j*L.T\ ft? 7 4 2 6 

HL-tfc^SEfiJfMML^s' h 3 6 tc^tt e>*x£ S VS 

m<$8 6£ffl^-c#?5rf£*ij*itsHfc3§4 o' stshwl-c, 

ft? t 4 2 6' tw0^rrafiJ#<SMS:7 7 ?/ h 

[o 1 1 4] m3 i\-**&w{z.£z>jjm<oi&<z>mMtem 

»«t»&ix*J:5lcL-CV^*«, HJ£*HWMfc*3 4 4- 
3 8 Of«»«Jjftft1»tt!jS. 0 3 1 ICW* 1 0 2 "P 

frS, ftot, *%*M«3 8£{IM&$fe5£0ttft«r 

3 4Sr^li»i-5rt^-e#5 0 

[0 115] tflx.fi, =S-3t«<i8S3 8^EDFAT*M 
SliStBSl 5 4 OnmMl 5 6 5 n mCD^fflrt Kfflfflk. 
H53ti§ff«2 (#1, -, #n) a»bHWj£*b3#« 

[01 16] 

[Hi] HittWDM (ttft^«f#S) a*affl**t«* 
5. 

[0 2] H2H;[ai^^ix5->^7 1 A^*JfJ--5WDM 

[0 3] a 3 f*«i&wk& {%m&m nrnwrnx-tb 
[04] 04 teft&<ow&^itm<Dfflm&<ommmT-$> 
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